In our screening program for new antibiotics from rare actinomycetes, we found a novel N-glucopyranoside of questiomycin A (1) along with the known questiomycin A (2) in the fermentation broth of Microbispora sp. TP-A0184, which was isolated from a soil sample collected at Kureha, Toyama, Japan. Questiomycin A has been isolated as an antibacterial substance from actinomycetes1,2) and as a phytotoxin from a fungus3). The new antibiotic was glycosylated on the amino group which was more basic than those seen in carbazole glycosides such as rebeccamycin. In this paper, we report the fermentation, isolation, structure determination, synthesis and biological activities of glucosylquestiomycin (1).
Fermentation
A loopful of a mature slant culture of TP-A0184 was inoculated into a seed medium containing 100ml of soluble starch 1.0%, glucose 0.5%, NZ-case (Humco) 0.3%, yeast extract (Difco) 0.2%, tryptone 0.5%, KH2PO4 0.1%, MgSO4 0.05% and CaCO3 0.3% (pH on a rotary shaker at 200 rpm. The seed culture (1 ml each) was transferred to fifty 500ml K-1 flasks containing 100 ml of a producing medium composed of glucose 2.0%, Protein S 1.5%, CaCO3 0.3% and NaI 0.00025%
Isolation
The fermentation broth (5 liters) was centrifuged to separate the mycelial cake. The supernatant was applied to a Diaion HP-20 (Mitsubishi kasei) column. The column was washed with 60% methanol and eluted with methanol. The eluate was concentrated in vacuo and the The structure of questiomycin A (2) was confirmed by comparing the 1H and 13C NMR data with those of a reference sample, which was prepared according to the reported procedure4). The 1H and 13C NMR spectra (pyridine-d5) of 1 exhibited 14 proton and 18 carbon signals, respectively, as summarized in Table 2 . 1H-13C long range couplings revealed by PFG-HMBC experiment (duration time=80 msec) are shown in Fig. 2 . By comparing the 13C NMR data with those of questiomycin A,12 carbons were assignable to the questiomycin A skelton. The correlation between H-6, H-7, H-8 and H-9 confirmed by spin decoupling experiments and the long-range couplings from H-6 and H-7 to C-5a and H-8
and H-9 to C-9a showed the presence of 1,2-disubstituted benzene ring. Long-range couplings were also observed from H-1 to C-3 and C-4a and H-4 to C-2 and C-10a.
In addition, an NH proton at 7.6 ppm was long-range coupled to C-1, C-3 and C-10a. These results established that the NH group was substituted at C-2 and the chromophore was identical with that of questiomycin A.
The NH proton was sequentially coupled through H-1' to H-6', suggesting that 1-aminohexose was connected at C-2. The structure of the hexose was determined as glucopyranosylamino)-3H-phenoxazin-3-one. The proposed structure was further confirmed by the NM R analysis of 2',3',4',6'-tetra-O-acetyl derivative (3), which was obtained by acetylation of 1 in pyridine with acetic anhydride.
Synthesis
The synthesis started from questiomycin A (2), which on the amino group with electrophilic reagents such as glucosyl halides and glucal epoxide was unsuccessful due to the low reactivity; therefore we examined the Mitsunobu reaction5) to form the N-glycosidic linkage.
To enhance the acidity of the NH group,2 was converted THE JOURNAL OF ANTIBIOTICS OCT. 1998 hours at room temperature. Then the reaction mixture was poured into ice-water and extracted with EtOAc. The organic layer was washed with water, dilute aqueous HCl solution, saturated aqueous NaHCO3 solution and brine, dried over Na2SO4, filtered and concentrated in vacuo. The residue was chromatographed on silica gel with the eluent of n-hexane -EtOAc (2:1) to give tetra-O-acetylglucosylquestiomycin 3 (2.3mg, 88%). (1) D-Glucosyl isomer To a mixture of 4 (300 mg, 0.77 mmol), 2,3,4,6-tetraacetyl-D-glucopyranose (0.67 g, 1.92 mmol) and Ph3P
( • 2-Glucopyranosylamino-3H-phenoxazin-3-one (1) (1) D-Glucosyl isomer To a solution of (+)-5 (0.27g, 0.38mmol) in MeOH (15ml) was added a solution of 25% NaOMe in MeOH so that the pH was approximately 9 to indicator paper. After stirring for 18 hours at room temperature, the reaction mixure was neutralized by adding CH3COOH and the resultant solution was adsorbed on a Diaion HP-20 column. The column was washed with water and eluted with acetone. The eluent containing the product was evaporated in vacuo and the residue was purified by ODS column chromatography with the eluent of CH3CN-0.15% KH2PO4 buffer (pH 3.5) (20:80) to THE JOURNAL OF ANTIBIOTICS OCT. 1998 (c 0.1, pyridine); NMR data were identical with those of natural 1( (2) L-Glucosyl isomer In the same manner as described above, (-)-5 gave
